202                         BAKING POWDER                        [CH.
and the total carbon dioxide = 1-99 + 13-29 = 15-28 per cent.
Baking powder should contain at least 8 per cent, of available
carbon dioxide.
Estimation of carbon dioxide. Macara (Analyst, 1915,
XL, 272) suggests that the "apparent" available carbon dioxide
should be determined; he defines this as "the amount of car-
bonic acid liberated on boiling with water only for 30 minutes";
the method is as follows:
5 grams of baking powder (or 10 grams of self-raising flour)
are placed in a dry litre distillation flask with a few pieces of
pumice; this is connected with an absorption flask, containing
50 c.c. of a saturated solution of barium hydroxide, and 100
c.c. of well boiled and cooled water; 100 c.c. of alcohol are run
into the distillation flask, and the mixture is well shaken to
break down any lumps; 100 c.c. of water are added and the
mixture is again shaken; 100 c.c. of liquid paraffin are then
added and the contents of the flask are heated, with constant
shaking, until the liquid boils briskly; the boiling is continued
for 15 minutes; 400 to 500 c.c. of boiling water are then care-
fully added, and the boiling is continued for a further 15
minutes; the absorption flask should be well shaken, during
the earlier part of the process, and a shallow basin of water
placed under it, as soon as it begins to get hot. The absorption
flask is then disconnected, closed, and cooled under running
water. The excess of barium hydroxide is neutralized with 20
per cent, hydrochloric acid until the liquid is slightly acid to
phenol phthalein; N/2 sodium hydroxide solution is then run
in until the liquid is just alkaline; the flask is well shaken and
the liquid is carefully neutralized with N/2 or N/io hydro-
chloric acid; methyl orange is added and the titration is com-
pleted; with a little care, the barium carbonate can thus be
titrated direct; but occasionally a little scale forms, in which
case excess of acid must be added and the liquid heated for a
few minutes, the excess of acid being determined by titration
with N/io sodium hydroxide solution.
The total carbon dioxide may be similarly determined by
the addition of 20 to 25 c.c. of hydrochloric acid; the alcohol
and paraffin are not necessary in this case.
Each ac. of N/2 hydrochloric acid represents o-on gram